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SAFETY  FUNDS  AND   REINSURANCE 
From  the  Standpoint  of  Wind -Writing  Farm  Mutuals 

By  Ralph  R.    Botts,    Agricultural  Economist 
Production  Economics   Research  Branch 

By   1955,    a  third   of  the  farm  fire   mutual  insurance   companies   were 
writing  windstorm  insurance   for  their  members,    compared  with  a  fifth 
in   1946.      In  addition,    some    companies   make  the  insurance   available  by 
means   of  joint  policies   with  wind-writing  companies,    or  their  agents 
write  wind  insurance  for  such  companies. 

For  a  wind -writing  company,    the   amount  of  safety  lunds   and  the  kind 
and  amount   of  reinsurance  protection  have   special  importance.      Because 
they  supplement  each  other,    these   matters   are   considered  together  in 
this    report. 

SAFETY  FUNDS 

A  safety  fund  "irons   out"   the  year-to-year  fluctuations   in  the   cost  of 
insurance  to  members.      It   should  be   large  enough  for  this  purpose;  but 
it  should  not  be   excessive!      Those  who  are  afraid  of  unlimited  assess- 
ments  will  need  to  be   assured  that  a  farm  mutual  has   sizable   safety 
funds   before  they  will  give  it  their  business,    but  there  is   no  way  of 
knowing  how  large   a  mutual 's  fund  should  be  from  this   competitive  view- 
point.     A  safety  fund  that   satisfies   one  person  might  seem  inadequate 
to  another.       Many  successful  farm  mutuals   emphasize  low   cost,   duration 
of  survival,    and  their  records   for  paying  losses   without  having  to  levy 
extra  assessments.       They  do  not  try  to   compete  with  commercial  com- 
panies  on  the  basis   of  size  of  accumulated  safety  funds   or  reserves. 

Farm  mutuals   can  best  serve  their  members   by  refusing  to  chart 
the   easy  course   summed  up  by  the  phrase  "the   bigger  the  better.  "     A 
safety  fund  that  is   larger  than  necessary  may  create  new  problems  in 
place  of  those  it  solves.      A  typical  farm  mutual  secretary  knows  the 
physical  and   moral  hazards   connected  with  his   business.      He  knows  how 
to  adjust  losses,    but  he  is   rarely  an  experienced  investment  bankero 
Then,    there  is   the  possibility  that  large,    unneeded   reserves  will  provide 
another  base   for  new  taxes.      In  any  event,    dollars   collected  needlessly 
and  put  into  a  safety  fund  usually  would  serve   a  better  use   and  earn  a 
greater  return  if  left  in  the  farmer's   purse  for  reinvestment  in  his 


-   2    - 
farm  business. 

Farm  mutuals,    which  are  legally  owned  by  their  members,    do  no 
service   to  these  members   by  extracting  from  them  money  to  be  piled 
up  needlessly  in  safety  funds  that   are   already  adequate.      Each  farm  mu- 
tual should  have   a  reasonable  goal  for  its   safety  fund.      When  that  goal 
is   attained,    the   assessment   rate   should  return  to  a  basis   of  average   an- 
nual losses   and  operating   expenses,    unless   and  until  it  is   necessary  to 
rebuild  the   fund   after  temporary  encroachment  upon  it  through  abnor- 
mally high  losses.      Good  protection  at   minimum  cost   should  remain  the 
objective   of  farm  mutuals. 

Deciding   on  the   Need  for  Funds 

How  large   should  the   safety  fund   of  a  wind -writing  farm  mutual  be? 
An  amount  that  has   only  a  very  slight   chance   of  becoming  inadequate   in 
any  one   year   should  be   decided  upon.       If  this   amount  has   not  yet  been 
accumulated,    reinsurance   enters   the  picture.       First,    decide   on  the  need; 
then,    if  funds   are  not   sufficient,    reinsurance   can  be   obtained  to  make 
up  the  deficiency. 

No  one  with  any  extensive  knowledge  of  the  insurance  business  would 
expect   a   company  to  have   a  safety  fund   equal  to  its   insurance   in  force. 
Yet  that   amount  would  be   necessary  to  have   absolute   certainty  that   all 
losses   could  be  paid.       A  wind-writing  farm  mutual,    however,    should 
have   more  than  one   year's   average   losses   in  a  safety  fund.       Between 
these  two  extremes   lies   a  reasonable  middle  ground.      We  know  from  ex- 
perience  that   almost   complete   certainty  of  being  able  to  pay  all  losses 
can  be   had  with  a  safety  fund  that   is   quite   small  in  relation  to  the 
amount   of  insurance   in  force.       For   example,    we  know  that   ordinarily  a 
safety  fund   equal  to    1   percent   of  the   insurance  in  force   is   more  than 
adequate. 

Year-to-year  variations   in  company  losses  have   a  direct  bearing   on 
the   size   of  the   safety  funds   needed   and  the  level  at  which  reinsurance 
should  become   effective.       A  wind -writing   company   can  get   along  better 
with  a  smaller  safety  fund  if  its   losses   have   remained  about  the  same 
from  year  to  year  than  if  they  have  varied  widely. 

What  we   need  to  know  in   regard  to  the   adequacy  of  a  safety  fund 
from  which  to  pay  wind  losses   might  be   stated   something  like  this:     What 
is   the  probability  that  in  a  single   year   such  losses   will  exceed  twice  the 
company's    average   over   a  representative  period   of  years?      Or  what  is 
the   probability  that   annual  wind   losses   will  exceed  three   times   the    com- 
pany's  average,    and  so  on?      If  we  knew  these  probabilities,    we  would 
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have  the  basic  pattern  needed  to  decide  how  large  a  company's  safety  fund 
should  be  and  how  much,   if  any,    reinsurance  would  be  needed  to  make  up 
the  difference. 

A  criterion  of  need  based  on  having  a  specified  percentage  of  average 
losses  in  a  safety  fund  or  provided  for  by  reinsurance  is  suggested.     This 
approach  removes  most  of  the  difference  among  companies  in  the  level  of 
average  losses  that  are  due  to  differences  in  operating  practices.     Some 
companies  have  more  liberal  loss -adjustment  procedures  than  others;  some 
permit  lower  coverages  in  relation  to  value  than  others.     Both  of  these  fac- 
tors tend  to  increase  loss  rates.     Other  companies  use  deductible  clauses, 
which  reduce  loss  payments.     But  when  the  annual  losses  per  $100  of  insur- 
ance are  expressed  for  each  company  as  percentages  of  the  company's  av- 
erage -  whether  that  average  is  high  or  low  -  the  percentage  distributions 
for  the  various  companies  are  similar. 

Recently,   the  experience  of  56  specialized  windstorm  mutuals  during 
the  period  1936-55  was  pooled,   in  the  way  described  below,   to  obtain  the 
probabilities  shown  in  figure  1.    L'     The  experience  of  one  of  these  compa- 
nies for  1936-54  is  shown  in  table  1  of  this  report.     For  this  company,   the 
annual  loss  rates  per  $100  of  year-end  insurance  in  force  are  shown  in  col- 
umn 4.     The  number  and  proportion  of  years  in  which  this  company's  annual 
loss  costs  equaled  or  exceeded  specified  percentages  of  its  average  loss 
cost  (of  8.  8  cents)  are  summarized  below: 

Annual  loss  cost 


as  percentage 

of 

Years 

company's  average 

of 

loss  cost 

Number 

occurrence 

At  least: 

Percent 

100 

5 

26.  3 

130 

4 

21.1 

160 

3 

15.8 

200 

2 

10.  5 

250 

2 

10.  5 

300 

2 

10.  5 

350 

0 

0 

1/  Data  were  not  available  for  all  years  for  each  company.     For  the  56 
companies,    a  total  of  784  company  years  of  experience  were  used,   or  an 
average  of  14  years  per  company.     Most  of  the  specialized  windstorm  mu- 
tuals are  located  in  the  Corn  Belt  and  Lake  States.     For  probabilities  based 
on  the  experience  of  42  of  these  companies  during  1937-50  (a  total  of  461 
company  years),   see  Farmers'  Mutual  Windstorm  Insurance,   U.   S.   Dept. 
Agr.     Agr.  Inform,   Bui.    70,   January  1952,     The  probabilities  derived 
from  the  two  sets  of  data  differed  very  little. 
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ANNUAL  WIND  LOSSES* 

As   Percentages    of  Average   Loss 


EXAMPLE 

LOSS  OF  AT  LEAST  260°o    OF 

AVERAGE  OCCURS  6%  OF  TIME  ^ 
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56    SPECIALIZED    WIND    MUTUALS,    !936-5S,    784    COMPANY    YEARS 
*  LOSSES    PAID    PER    SlOO    OF    WIND    INSURANCE    IN    FORCE    AT    END    OF    YEAR 
^WITH    AVERAGE    OF    8.8<    PER    1100,    ANNUAL    LOSS    OF    22. 9«     f2.60    X    8.8J    EXPECTED    ABOUT     I    IN    17    YEARS. 
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Figure   1.  -  Annual  wind -loss   expectations   as  percentages   of  a  company's 
average   wind-loss   rate,    based  on  experience  of  56   specialized  wind- 
storm mutuals   during  the   period    1936-55   (784   company  years   of  ex- 
perience) 
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"pure -premium"   cost  of  aggregate -excess   reinsurance 


Table   1.  -  Estimating  the 

against  windstorm  losses   of  a  mutual  windstorm  insurance   company 


Wind 
insurance  in 

force  on 
December  31 

Wind  losses 

Loss  payable  by  rein- 

Item 

;      Amount 

Per  $100 

surer  if  coverage 
had  become   effective - 

At  17.  6 

cents  per 

$100    1/ 

.      At  22.9 
cents  per 
$100    2/ 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

1936 

1,000 
dollars            Dollars               Cents                  Cents                Cents 

11    692                   6    486                       5    5                       0                          0 

1937  -_    

11    827                  9    058                      7    7                       0                          0 

1938 

12   398               19    326                   15   6                      0                         0 

1939 

12    842                  8   985                     7    0                      0                         0 

1940 

12,974               35,439                   27.3                      9.7                    4.4 
13    201                  5    503                      4    2                       0                          0 

1941 

1942 

13,887                 6,837                     4,  9                      0                         0 
14    583                  7    541                       5    2                       0                          0 

1943 

1944 

15    326                 4    925                      3    2                       0                          0 

1945  __    

15    877                  6    695                      4    2                       0                          0 

1946 

17    003                  7    949                      4   7                       0                          0 

1947 

18,103               52,143                   28.8                    11.2                     5.9 
21    048               28    381                    13    5                       0                          0 

1948  --      

1949 

23    169                 8   451                      3    6                      0                         0 

1950 

25   471               24    170                     9    5                      0                         0 

1951 ■ 

27    780                 8   030                      2   9                      0                         0 

1952 

30    847               11    027                      3    6                      0                         0             ' 

1953 

33    919               25    100                     7   4                      0                         0 

1954 

37    195              32    103                      8    6                      0                         0 

Total 

Average  3/-- 

167.4                    20.9                   10.3 
8.8                      1.10                  0.54 

Indicated   "pure -premium"    cost   on  $40   million  of  insurance   in  force: 

Dollars  Dollars 

0.  00011  X  40,  000,  000 4,  400 

0.  000054  X  40,  000,  000 2,  160 


1/    Twice  the  company's  average  loss  rate  of  8.  8  cents  per  $100. 
2/    Safety  fund  at  end  of  1954  amounted  to  $85,  342,   which  was  22.  9  cents  per 
$100  of  wind  insurance  in  force  at  that  time. 

3/    Total  divided  by  19,   the  number  of  years  in  the  base  period. 
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In   5  years   (1938,     1940,     1947,     1948,    and   1950),    annual  loss    costs 
equaled  or  exceeded  this    company's   average  loss   cost  of  8.  8   cents. 
These    5  years   accounted  for   26.3   percent   of  the   19   history  years   for 
this    company.       Further  examination  of  the   experience   (col.    4,    table    1) 
shows   that  in   1950  the  loss   cost  was   only   108  percent  of  the   company's 
average.      But  in  the   other  4  years   (or   21,  1   percent  of  the  time)   annual 
loss   costs   were   at  least   130   percent  of  8.  8   cents.      Moreover,    annual 
loss   costs   were   at  least   300   percent   of  average  in    2  years    (1940  and 
1947)    or   10.  5  percent   of  the   time.      In  neither  of  these  years,    however, 
did  they  amount  to   as   much  as   350  percent  of  the   average  loss   rate. 
The   above  tabulation,    therefore,    includes   only  those  years   in  which  an- 
nual loss   costs   equaled  or  exceeded  the   specified  multiples   of  the   com- 
pany's  average  loss   rate   (8.  8   cents). 

From  similar  pooled  experience  of  the  56  specialized  windstorm  mu- 
tuals,  covering  784  company  years,  the  following  probabilities  of  occur- 
rence were   derived: 

Annual  loss  cost 

as  percentage  of  Percentage 
company's  average  of  time 

loss  cost    1/  2/ 


At  least: 

100  33.  1 

130  21. 1 

160  15.1 

200  10. 5 

250  6.  6 

300  4. 5 

350  3.0 

400  2.  0 

500  1.0 

600  .  6 


1/    An  annual  loss    cost   is   the   amount   of  wind -loss   payments   during 
the  year  divided  by  year-end   amount   of  wind  insurance   in  force.       Each 
company  had   a  different   average  loss    cost. 

2/    Percentage   of  company  years   involved,       A   company  year  is    1  com- 
pany's   experience  for   1   year. 
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These  figures   appear  in  graph  form  in  figure    1,      The  graph  may  be 
used,    as   it  is   in  the  example,    to  determine  the   adequacy  of  a  company's 
safety  fund. 

REINSURANCE 

After  estimating  the   chances   of  having  annual  wind  losses  that  exceed 
the  safety  fund,    it  may  be  decided  that  reinsurance  is  needed  as   addi- 
tional protection  against  having  to  make   an  extra  assessment.       The   ag- 
gregate-excess  plan  of  reinsurance  is   particularly  adapted  to   coverage 
of  the  wind   and  hail  hazards.      Under  it,    the  direct -writing   company  is 
protected  on  its   aggregate  losses,    both  large   and  small,    in  a  single  year. 
The  reinsurer  may  set  a  "ceiling"   on  the   maximum  amount   of  losses  it 
will  pay.      But  individual  losses   and  insurance   on  specific  properties  are 
not  reported  to  the   reinsurer. 

Example  of  Reinsurance 

Assumptions: 

1.  $40,  000,  000   of  wind  insurance    in  force  during   current  year. 

2.  Company's   average  loss   rate  is    8,  8   cents  per  $100. 

3.  Company's   safety  fund  amounts  to  $85,  342,    or   22,  9   cents   per 
$100   in  force   at   end  of  previous  year, 

4.  Reinsurance  goes  into   effect  when  annual  losses   exceed  twice 
the   company's   average  loss   rate,    or  at   17,  6   cents   per  $100 
(which  is    2x8,  8),      In  dollars,    this   would  be   $70,  400,    as 

0, 00176  x  40,  000,  000  =  70,  400. 

The  reinsurance  contract  pays  only  90  percent  of  excess 
losses  (those  which  exceed  the  company's  loss  budget  of 
$70,400), 

5.  Annual  wind  losses  in  the  year  of  insurance   amount  to  $8a,  000. 

Under  these  assumptions,    the   amount  payable  by  the   reinsurer  would 
be  determined  as   follows:      Amount  payable  =  0,90  (80,000-70,400)  = 
0.90  (9,  600)  =  $8,  640, 

Amounts   payable  imder  this   contract  under  various   loss   assumptions 
are  as  follows: 
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Part  payable  by: 


Wind 
losses 

Dollars 

60, 000 

70,400 

80, 000 

100, 000 

219, 820 


Direct  -writing 

Reinsurer 

company 

Dollars 

Dollars 

0 

60,000 

0 

70,400 

8,  640 

71,  360 

26, 640 

73,360 

134,478 

85,342 

SUGGESTED  PROCEDURE  FOR  DETERMINING 
ADEQUACY  OF  SAFETY  FUNDS  AND  NEED  FOR  REINSURANCE 

The   rest  of  this   report   deals   largely  with:      (1)   A  procedure  for  meas- 
uring  the   adequacy  of  a  company's   safety  fund  with  respect  to  windstorm 
risks   and  for  determining  the  point  at  which  windstorm  reinsurance  pro- 
tection might   start,    and   (2)    a  procedure  whereby  a  company  may  deter- 
mine,   from  its   own   experience,    about  how  much  aggregate -excess   rein- 
surance  should  cost  at   any  selected  level .  of  protection.       The  procedures 
are   applied  to  the   company  for  which  past   experience  is   shown  in  table  1, 

Instructions 


1,    Determine  your   company's   average  wind -loss   rate   as   follows: 

(a)   Compute   an  annual  loss   cost  for   each  year.       This   is   done  by 
dividing  the   amount  of  wind-loss   payments   during  the  year  by 
year -end  amount  of  wind  insurance   in  force.      Express   each   an- 
nual loss   cost  in  cents  per  $100  of  insurance. 


(b)   Add  up  these   annual  loss   costs   and  divide  by  the  number  of 
years  involved. 

For  the  example  in  table   1,    annual  loss   costs   av- 
eraged 8.  8   cents  per  $100  of  insurance. 

2.    Determine  the   size  of  your   company's   safety  fund  per  $100   of  wind 
insurcince  in  force   as   follows: 

-      (a)    Divide  the   amount  of  the   safety  fund  by  the   amount  of  wind  in- 
surance in  force.     Express  the  result  in  cents  per  $100  of  insurance. 


-   9    - 

For  the   company  in  the   example,    safety  funds   av- 
eraged 22.  9  cents  per  $100  (or  $85,  342  i.  $37,  195,  000). 

3.  Divide  the   amount  of  the   safety  fund  per  $100   of  insurance  by  the 
amount  of  your  average  wind  losses   per  $100  to  determine  the  per- 
centage of  average   annual  wind  losses   your  safety  fund  would  pay. 

In  the   example,    22.  9    i-   8.  8  =  2.  60.       The   safety  fund 
would  pay   2.  6  years   of  average  losses   or  one  year's 
annual  losses  that  amount  to   260  percent  of  average. 

4.  Using  figure  1,    estimate  the   chances   of  having   annual  wind  losses  that 
equal  or  exceed  the  safety  fund. 

a.  On  the  horizontal  scale,    find  the  percentage  that  your  company's 
safety  fund  is   of  its   average  annual  loss   rate. 

This   was    260  percent  in  the  example. 

b.  From  this   point,    draw  a  vertical  line  up  to  the   curve. 

c.  Then  draw  a  horizontal  line   from  the  point  on  the  curve   across  to 
the  vertical   scale.       This   gives  the   approximate   chances   of  your 
company  having  annual  wind  losses   that  exceed  its   safety  fund. 

This   is    6   percent  of  the   time   or   1   year  in   17   in 
the   example. 

5.  If  the   chances   estimated  in  step  4  are   considered  too  great,    your 
company  needs   aggregate -excess   reinsurance   as   additional  protection. 

For  the  company  in  the  example,    a  chance  of  1   in 
17  might  be  decided  either  way.       The   company  is 
relatively  safe   even  without   reinsurance.       Much 
depends   on  the   attitude  of  members   toward  an  ex- 
tra assessment. 

6.  If  you  need   reinsurance,    decide   at  what  point  the   protection  should 
become   effective. 

For  the  company  in  the  example,  the  reinsurance 
could  be  made  operative  when  annual  wind  losses 
exceed  the  safety  fund,    that  is,    when  they  amount 
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to  more  than  22.  9  cents  per  $100  in  any  year.     2/ 
If  widespread  losses  should  wipe  out  the  safety  fund, 
reinsurance  that  becomes  effective  at  a  lower  level 
would  then  be  needed. 

If  the  management  of  the  company  feels   that   all  of 
the   safety  funds   should  not  be   risked,    the   reinsur- 
ance might  be   made   effective   at  twice  the  company's 
average   loss   rate,    or   at   17.  6   cents   per  $100.    3/ 
The   starting  of  this   protection  also   might  be   stated 
in  dollars,    as   in  the  previous   example.       It  would 
be   $70,400.    4/ 

7.    Determine  the   approximate   "pure -premium"    cost   of  any  reinsurance 
needed.    5/ 

a.  Do  this   by  setting  up  hypothetical   coverages   and  determining 
how  much   a  reinsurer  would  have  had  to  pay  if  it  had   reinsured 
your  business   during   a  base  period.       (See  table    1.) 

b.  The  pure -premium  cost  tells   you   about  what  your  business   would 
cost  a  reinsurer,    if  past   experience   repeats  itself. 

c.  From  your  standpoint,    the   difference  between  what   a  reinsurer 
actually  charges   you   and  the  pure -premium   cost   may  be   con- 
sidered as   "loading"  for  operating  expenses   and  reserve   additions, 

For  the   company  in  the   example,    the  pure -premium 
cost  would  be   about   $2,  160   for  protection  which  starts 
when  annual  losses   exceed   22.  9    cents   per  $100,    or 
$91,  600   based  on  $40   million  at   risk. 

-_       If  the   protection  is   to   start   at  the  lower  level   of 

twice  the   company's   average   loss   rate    -  17.  6   cents 
per  $100    -  or  when  wind  losses   exceed  $70,  400, 
then  the  pure -premium,  cost  would  be  increased 
to  about  $4,  400. 


2/    With  $40   million  in  force  during   current  year,    the  protection  would 
sta"rt  when  losses   exceed  $91,600   (which  is   0.00229  x  40,000,000). 

3/     2  X   8.  8    =    17.  6 

4/    0. 00176  X  40, 000, 000. 

5/    The   pure-premium   cost  is   the   amount   required  to  pay  losses.       It 
does   not  include   any  "loading"   for  operating-   expenses   or   reserves   of 
reinsurer. 
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d.  If  the  reinsurer  pays  only  90  percent  of  the  losses  that  exceed 
the  starting  point  of  the  protection,  pure -premium  costs  will  be 
reduced  by  10  percent. 

In  the   exanaple,    pure -premium  costs  would  be  re- 
duced as   shown  below: 


If  coverage  starts  at- 


Pure -premium  cost 


100  percent 

90  percent 

coverage 

coverage 

Cents  per 

of  excess 

of  excess 

$100 

Dollars 

losses 

losses 

Dollars 

Dollars 

17.  6 

70, 400 

4,400 

3,960 

22.  9 

91,600 

2,  160 

1,  944 

With  a  contract  that  covers   only  90  percent  of  the 
excess   losses,    10  percent  of  such  losses   would 
have   to  be  paid   out  of  the   company's   safety  fund  - 
in  addition  to  the   losses   that   are  payable  by  the 
company  without   reinsurance   participation,    that  is, 
before  the   reinsurance  goes   into   effect.       This  would 
have  to  be  taken  into  account  in  deciding  where  the 
reinsurance  is   to  become   operative. 


8.    Using  your  net   or  pure -premium   cost  figure,    get  bids   for  the   rein- 
surance  coverage  you  want.       Your  figures   may  help  you  get  lower 
bids   than  would  be  possible  otherwise.       The   difference  between  your 
net   cost  figure   and  the   bids   also  will  give  you  some  idea  of  how 
much  your  reinsurance   is   being  "loaded"   by  the   reinsurer  for  operat- 
ing expenses    and   reserve   additions. 


